5'-3' interactions in regulation of translation in Xenopus early embryos.
We have investigated the effects of 3' noncoding elements in enhancing translation of messengers having translation-inhibiting 5' untranslated regions (UTRs). The translation of transcripts bearing the 5' UTRs of either human c-myc or a synthetic hairpin structure upstream of a chloramphenicol acetyltransferase (CAT) reporter sequence is greatly attenuated in early embryos of Xenopus laevis. Translation of transcripts bearing the human c-myc-5' UTR was markedly stimulated by the presence of 3' poly(A). Transcripts bearing the 5' hairpin element were insensitive to the presence of poly(A), but they were extremely sensitive to the composition of the 3' UTR. A GC-rich distal sequence repressed translation, whereas a proximal GGAAU sequence promoted translation of these transcripts. Our results support the concept that long-range interactions between the 5' and 3' ends of transcripts are important in regulating translation in Xenopus embryos.